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(Bourne et al., 2004) describe the structure of a putativeDefining Substrate Characteristics
fungal esterase, Aspergillus niger EstA, that appears tofrom 3D Structure: Perspective be a representative of yet another family of /-hydrolase
fold enzymes, a hybrid between the fungal lipases andon EstA Structure
cholinesterases. This gene is under the control of the
XlnR transcriptional activator that also regulates expres-
sion of extracellular polysaccharidases, including cellu-
A multifaceted approach is adopted to characterize lases and xylanolytic enzymes, and several accessory
EstA from Aspergillus niger (Bourne et al., 2004). Col- enzymes that modify the side groups of the polysaccha-
lectively, biophysical, bioinformatic, and biochemical ride backbone. Sequence comparison shows that many
analyses identify EstA as the lead member of a new of the proteins that are the most similar to the EstA
class of fungal esterases within the superfamily of / derive from fungal pathogens, suggesting that these
-hydrolases. proteins might prove to be useful targets for develop-
ment of antifungal compounds.
Since the /-hydrolase fold (Ollis et al., 1992) was first The amino acid sequence of EstA suggests that it
described, based on the structures of five enzymes with belongs to the lipase/esterase family of /-hydrolases.
diverse origins and substrate specificities, the number EstA displays 32% identity to lipases I and II from
of related proteins that are now recognized as members Geotrichum candidum, GCL, and26% identity to ace-
of this superfamily has grown to over 5200 (Hotelier et tylcholinesterase, AchE. The N-terminal 400 residues
al., 2004), making it one of the most frequently used of EstA bear more resemblance to GCL, whereas the
folds found in nature. The superfamily is derived from C-terminal200 residues are more similar to AChE. The
an ancient ancestor and their representatives are found substrate binding site lies at the bottom of a large open
in all life forms from Eubacteria and Archaea to Eukary- depression on one side of the molecule, reminiscent of
otes, including plants, animals, and fungi. Most of the the open conformations of lipases (Cygler and Schrag,
superfamily members are enzymes that catalyze diverse 1997). This openness of the depression arises from an
reactions, the catalytic apparatus, consisting of three L1 loop that is 26 residues shorter than the structurally
residues: a nucleophile, histidine, and an acidic residue equivalent lid-forming loop of GCL and 11 residues
(Asp or Glu). The nucleophilic residue (Ser, Cys, or Asp) shorter than the equivalent loop in AChE. EstA is glyco-
is positioned at a characteristic tight bend between an sylated at 5 Asn residues and the carbohydrate accounts
 helix and a  strand. The superfamily also includes for30% of the observed molecular mass. The glycosyl-
some members who have lost catalytic function, but ation may be important in localization of the enzyme as
instead are involved in ligand binding or protein interac- well as contributing to substrate selectivity.
tions. Extensive information regarding this superfamily The study by Bourne et al. (2004) is a fine example
is assembled in the comprehensive database, ESTHER, of functional characterization deriving from structural
which can be accessed at http://bioweb.ensam.inra.fr/ studies. The three-dimensional structure confirmed the
ESTHER/general?whatindex. ESTHER tracks, gath- classification of EstA and the absence of a lipase-like
ers, and collates the rapidly expanding published re- lid suggested it to be an esterase. Significant differences
search related to this diverse protein superfamily. Pres- in the loops defining the substrate binding site suggest
ently known sequences are classified into 72 families unique substrate selectivity. Detailed analysis of the
and detailed three-dimensional structures are known for substrate binding site augmented by computational ap-
93 proteins. proaches defined the essential characteristics of the
likely substrates. The region immediately surroundingIn this issue of Structure, Bourne and coworkers
Structure
522
the active site Ser allows access only to small sub- Joseph D. Schrag and Miroslaw Cygler
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turnover. In accordance with the predictions, the enzy-
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